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Introduction: Lipodystrophy is an abnormal redistribution of corporal fat, including fat 
accumulation (lipohypertrophy), fat loss (lipoatrophy) or the mixed forms. This clinical 
condition can be regarded as an adverse drug reaction among people living with HIV/AIDS 
on antiretroviral therapy (ART). Objective: To estimate the incidence and to investigate 
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factors associated with lipodystrophy among HIV-infected adult patients on ART. Methods: 
historical cohort study of 247 HIV-infected treatment-naive patients who initiated ART be- 
tween 2001 and 2005 in three HIV/AIDS referral centres in Belo Horizonte-MG, Brazil. The 
outcome was defined as lipohypertrophy, lipoatrophy or mixed lipodystrophy recorded by 
physician in medical records within a 5-year follow-up period. Descriptive analyses were 
carried out to characterize the outcome and selected variables. Logistic regression method 
was performed for univariate and multivariate analyses. The strength of association was 
estimated through odds ratios (OR) with 95% confidence intervals. Results: Seventeen pa- 
tients had at least one record of lipodystrophy (6.9%), corresponding to an incidence rate 
of 0.15 case/100 persons-month. Older age, AIDS-related disease, lower CD4+ cell count, 
ART switch, irregular use of ART and higher mean number of annual medical visits were 
statistically associated with lipodystrophy in the univariate analysis. Patients older than 35 
years and irregular use of ART of ART were independently associated with lipodystrophy. 
Conclusions: Patients living with HIV/AIDS on ART will develop lipodystrophy after the 30% 
month of treatment. Patients older than 35 years and those using ART irregularly should 
receive special care regarding this adverse drug reaction. 


Key words: Lipodystrophy; Antiretroviral Therapy, Highly Active; HIV; Acquired Immu- 
nodeficiency Syndrome. 


RESUMO 


Introdução: Lipodistrofia é uma redistribuição anormal da gordura corporal. É caracterizada 
pelo acúmulo (lipohipertrofia), perda (lipodistrofia) de gordura ou a forma mista. Essa con- 
dição clínica pode ser considerada uma reação adversa entre pessoas que vivem com HIV/ 
aids em uso de terapia antirretroviral (TARV). Objetivo: Estimar a incidência e investigar 
fatores associados à lipodistrofia entre pacientes infectados pelo HIV em uso de TARV. Méto- 
dos: Coorte histórica de 247 pacientes HIV/aids, virgens de tratamento e que iniciaram TARV 
entre 2001 a 2005 em três centros de referência em Belo Horizonte-MG, Brasil. Lipodistrofia 
foi definida como lipohipertrofia, lipoatrofia ou lipodistrofia mista registrada em prontuário 
médico em um período de cinco anos de acompanhamento. Análises descritivas foram 
realizadas para caracterizar lipodistrofia e variáveis selecionadas. O método de regressão 
logística foi empregado para análises univariada e multivariada. A força de associação foi 
estimada por meio do odds ratio (OR) com intervalos de confiança de 95%. Resultados: 
Dezessete pacientes tiveram pelo menos um registro de lipodistrofia (6,9%), correspondendo 
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a uma taxa de incidência de 0,15 caso/100 pessoas-mês. 
Idade avançada, doenças relacionadas à aids, baixa 
contagem de células CD4+, troca e uso irregular de TARV 
e maior média anual de consultas foram estatisticamente 
associada à lipodistrofia na análise univariada. Pacientes 
com 35+ anos e uso irregular da TARV foram independen- 
temente associados à lipodistrofia. Conclusões: Pacientes 
vivendo com HIV/aids irão desenvolver lipodistrofia após 
o 30º mês do início da TARV. Atenção especial deve ser 
dirigida àqueles pacientes com mais de 35 anos e que 
utilizam TARV irregularmente. 


Palavras-chave: Lipodistrofia; Terapia Antirretroviral 
de Alta Atividade; HIV; Síndrome de Imunodeficiência 
Adquirida. 


INTRODUCTION 


The introduction of combined antiretroviral 
therapy (ART) at the end of the1990s led to reduced 
acquired immune deficiency syndrome (AIDS) mor- 
tality rates because it remarkably reduced the inci- 
dence of AlDS-related diseases. However, the occur- 
rence of adverse actions from ART use, especially 
those related to its long-term, contributes to give HIV 
infection chronic characteristics. Among the main 
adverse reactions related to long-term ART are in- 
cluded lipodystrophy syndrome; a clinical condition 
characterized by abnormal redistribution of body 
fat, including accumulation of fat in the abdomen, 
trunk, and neck (lipohypertrophy); loss of fat in the 
face, arms, legs, and buttocks (lipoatrophy); or its 
mixed form as well as metabolic alterations (lipodys- 
trophy).! The absence of adequate diagnostic criteria 
for fat distribution abnormalities is the main problem 
that limits the definition of the lipodystrophy, which 
depends on the patient's description based on his 
selfperception and subsequent confirmation by 
health care provider.>” 

The pathogenesis of lipodystrophy remains un- 
clear; however, there is evidence suggesting a multi- 
factorial pathogenic mechanism. Among the causes 
are included individual characteristics, HIV infection 
and the type/duration to ART as main factor. The lipo- 
hypertrophy is more common among women, while 
lipoatrophy is more commonly observed in men. Old- 
er age, increased triglyceride levels and a lower nadir 
CD4+ cell count are also associated with lipoatrophy. 
Combination therapy based on the use of nucleoside 
analogue reverse-transcriptase inhibitors (NTRD, 
mainly stavudine (d4T) or zidovudine (ZDV) and a 
protease inhibitor (PI) are associated with lipoatro- 
phy.*º However, ritonavir use could mitigate the nega- 


tive effect of lipodystrophy, which justifies the prefer- 
ence for Pl-regimens with boosted of ritonavir. º 

Recently, the use of d4T was phased out of the 
first-line ART worldwide, whereas the use of ZDV was 
restricted to alternative or second line antiretroviral 
regimens in most countries in order to reduce the risk 
of lipoatrophy in HIV patients. Nevertheless, until 2013 
approximately 53% of patients on treatment in Latin 
American and Caribbean were still receiving ART 
containing ZDV; Owing to the need of initiating ART 
earlier as recommended by current evidences*º and 
the need of lifelong ART, HIV-infected patients will be 
continuously at risk of developing lipodystrophy. 

Studies based on clinical diagnosis shows high 
prevalence of lipodystrophy, more than 30%.!'!2 The 
lipodystrophy is associated with a negative psychoso- 
cial impact, which contributes to poor adherence to 
ART and decreased quality of life. Many patients de- 
velop low selfesteem, anxiety, depression and even 
social isolation. In addition, this outcome creates 
new demands on the services responsible for com- 
prehensive patient care. The present work aimed at 
estimating the incidence of lipodystrophy in a cohort 
of HIV patients initiating ART between 2001 and 2005 
and followed-up for up to five years and to investigate 
factors associated with its occurrence. 


METHODS. 


Study design and population 


A historical cohort study of adult HIV/AIDS patients 
who began ART between 2001 and 2005 was carried 
out in three referral public centers for HIV/AIDS treat- 
ment and monitoring in Belo Horizonte, State of Minas 
Gerais, Brazil and neighbouring municipalities — “Cen- 
tro de Treinamento e Referência em Doenças Infecto- 
parasitárias - CTR/DIP Orestes Diniz, Hospital Eduardo 
de Menezes — HEM/Fundação Hospitalar de Minas Gerais 
— FHEMIG e do Centro de Aconselhamento e Testagem 
Sagrada Família da Secretaria Municipal de Saúde de 
Belo Horizonte - SMSA/BH”. Patients were followed for 
at least one year (maximum follow-up, 5 years). Infor- 
mation regarding the outcomes and the exposure vari- 
ables were collected from the patients medical records 
between November 2012 and September 2013. 

The sample size was estimated based on the total 
of HIV/AIDS patients who started antiretroviral therapy 
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in the tree treatment centers during the study period 
(n=1.631). Patients eligible for study comprised HIV/ 
AIDS patients i) aged 18 years or older at the baseline, 
ii) initiating first ART between 2001 and 2005, iii) under- 
going > 12 months of follow-up by the HIV/AIDS referral 
center. Further cohort procedures and eligibility criteria 
have been described and published elsewhere.! 


Outcome and exposure variables 


All collected data were strictly considered as record- 
ed in medical charts. Lipodystrophy was the outcome 
measured by the record of the occurrence of lipodystro- 
phy and the related phenotypes — lipohypertrophy and 
lipoatrophy or mixed lipodystrophy within five years af- 
ter the first ART prescription. For clinical classification 
and recording, lipohypertrophy definition could include 
abnormal fat accumulation characterized by abdominal 
obesity, an increase in the thoracic perimeter, breast hy- 
pertrophy, increased lateral neck fat, increased dorsal 
neck fat, and localized or generalized lipomas. Lipoat- 
rophy was considered as the loss of fat in the face, but- 
tocks, and extremities. Mixed lipodystrophy was defined 
as the simultaneous occurrence of both phenotypes 
(lipohypertrophy and lipoatrophy).” When ever only 
the term “lipodystrophy” was recorded by the physician 
without specification of the phenotypes, the patient was 
classified as having “non-specified lipodystrophy” 

Potential explanatory variables were collected at 
the baseline (socio-demographic, clinics, initial ART) 
and at the follow-up period (ART switching, irregular 
use of ART, number of medical visits per year and num- 
ber of hospitalization). Irregular use of ART was con- 
sidered in this study as any record of the physician that 
could indicate irregularity in the antiretroviral treat- 
ment (e.g. missed doses, abandon and non-adherence). 
ART switch was defined as at least one drug alteration 
in triple combined ART regimen, or the addition of an- 
tiretroviral drugs to monotherapy or dual therapy with 
ZDV. The variable medical consultation was dichoto- 
mized considering the average of medical visits per 
year (<4 and > 4), in accordance with guidelines.!é 


Data analysis 
A descriptive analysis was performed to charac- 
terize the population regarding the outcome and ex- 


posure variables. Measures of central tendency and 
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dispersion were used for continuous variables and 
absolute and relative frequencies for categorical vari- 
ables. Cumulative and person-time incidence rates of 
lipodystrophy were estimated. The numerator of the 
person-time incidence rate was the number of pa- 
tients with at least one record of lipodystrophy. The 
denominator was the sum of the times, in months, free 
of the outcome contributed for each participant, cor- 
responding to i) the time between the first ART pre- 
scription and the first record of lipodystrophy; and, ii) 
the time between the first ART prescription and the 
last consultation for those without the outcome. 

Logistic regression method was employed for 
univariate and multivariate analyses. Patients with 
lipodystrophy (lipoatrophy, lipodystrophy or non- 
specified lipodystrophy) were compared with those 
without the outcome regarding selected exposure 
variables. The strength of the associations was esti- 
mated through the odds ratios (OR) with 95% con- 
fidence intervals. Variables included in the initial 
multivariate model were those associated with lipo- 
dystrophy in the univariate analysis (p<0.20). Model- 
ing started with all variables followed by sequential 
deletion to assess the statistical significance of each 
one, remaining in the final model only those with a 
p-value<0.05. Likelihood ratio test was used to com- 
pare models and the goodness-of-fit of was assessed 
by Hosmer-Lemeshow test. 

The Questionnaire Development System (QDS - 
version 2.6.1) and the Statistical Analysis System (SAS 
- version 9.4) were used for data collection and analy- 
sis, respectively. 


Ethics 

The study was approved by the ethics committee 
of the Universidade Federal de Minas Gerais (CAAE 
0017.0.438.203.11) and of the participating centres, 


(Parecer 11/05/2010 — HEM/FHEMIG and Parecer 
0017.0.438.438.11A — SMSA/BH). 


RESULTS 


Lipodystrophy occurrence 


A total of 247 patients met the study eligibility 
criteria. Of these, 17 (6.9%) patients had records on 
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lipodystrophies during the follow-up period, corre- 
sponding to an incidence rate of 0.15 case/100 person- 
months. The medical diagnoses of lipohypertrophy, 
lipoatrophy, and non-specified lipodystrophy were 
documented for four (1.6%), six (2.4%), and 12 (4.9%) 
patients, respectively. For five patients, non-specified 
lipodystrophy and lipoatrophy or lipohypertrophy, 
were recorded simultaneously. Fat accumulation oc- 
curred in the form of abdominal visceral fat (n=1), 
lipomas (n=2), and non-specified body localization 
(n=1). Loss of fat in the patients occurred in the face 
(n=4), legs (n=1), and legs and face (n=1). 

The median times (+SD -standard deviation) from the 
first ART up to the outcome occurrence were 31.9+13.2, 
33.4+17.2 and 34.0+17.6 for non-specified lipodystrophy, 
lipoatrophy and lipohypertrophy, respectively. 


Description of population characteristics 


The main baseline and follow-up variables are 
presented in Table 1. Approximately half of the pa- 
tients was older than 35 years (mean + SD; 36.7 + 9.9 
years) and 60% were male. A relatively high number 
of patients had at least one AlDS-related disease and 
the majority had a CD4 count lower than 200 cells/ 
mm at baseline (mean + SD; 193.7 + 143.1). The mean 
(+SD) of the triglycerides was 154 + 91 mg/dl. 

Most patients initiated ART including regimens 
with two NRTI and one NNRTI (55.9%). Among the 
NRTI class predominated the regimen with zidovu- 
dine (ZDV) plus lamivudine (3TC) (83.2%), the 
NNRTI predominated efavirenz (EFZ) and PI predom- 
inated nelfinavir (NFV) (63.3%). Approximately 60% 
of the patients had a follow-up period longer than 48 
months (61.5%; mean + SD; 48.4 + 14.1). 

A relatively high proportion of patients switched 
ART at least once and used ART irregularly. Most 
recorded reasons for switching comprised adverse 
drug reactions and drug failure. Eleven out of the 17 
lipodystrophy cases had at least one ART switchinsg. 
Three patients modified d4T-to tenofovir (TDF)-based 
regimens to improve lipodystrophy. Four patients had 
ART switched due to other adverse drug reactions or 
ART failure and for four patients the reasons were not 
recorded. Reasons for irregular ART use were poorly 
documented. Forgetfulness, non-specified adverse 
drug reactions, drug failure, alcohol use and lack 
of antiretroviral drugs at the public pharmacy were 
some of the reasons recorded for missed doses. 


Table 1 - Baseline and 5-year follow-up characteris- 
tics of patients (n=247) 


Variables n(%) 
Baseline 
Age (>35 years) 118 (47.8) 
Gender (male) 149 (60.3) 
Marital status (single/divorced/widow) 147 (63.4) 
Education (<8 years) 38 (61.3) 
Tobacco (ever use) 50 (20.2) 
Alcohol (ever use) 57 (23.1) 
Source of HIV infection (MSM) 19 (14.4) 
AIDS-related disease (at least one) 54 (37.5) 
CD4+ cells count (<200 cells/mm3) 122 (58.1) 
Viral load (>100,000 copies/mL) 111 (65.7) 

Antiretroviral therapy 

Nucleoside analogues 
ZDV 9 (3.6) 
ZDV + 3TC 199 (80.6) 
ZDV + ddl 23 (9.5) 
d4t + 3TC or d4t + ddl 16 (6.4) 
Non-nucleoside analogues 
EFZ 92 (37.3) 
NvP 46 (18.6) 
Protease inhibitors 
NFV 62 (25.1) 
IDV 26 (10.5) 
RTV/LPV or ATZ or AMP 10 (4.0) 
Lipid abnormalities 
Total cholestero! (>200 mg/dl) 22 (22.7) 
HDL (<50 mg/dl women, < 40 mg/dl men) 41 (74.5) 
LDL (>160 mg/dl) 2(3.7) 
Triglycerides (>150 mg/dL) 37 (38.5) 
Follow up-period 
Time of follow-up (> 48 months) 152 (61.5) 
Medical consultation (> 4.0 visits per year) 24 (9.7) 
ART switch 119 (48.2) 
Irregular use of ART 100 (40.5) 
Hospitalization (at least one) 45 (18.2) 


* Missing values were excluded. MSM: men who have sex with men; AIDS: 
acquired immunodeficiency virus; ART: antiretroviral therapy; ZDV: zidovudine, 
3TC: lamivudine, d4T: stavudine, ddl: didanosine (NRTI: nucleoside reverse 
transcriptase inhibitors); NVP: nevirapine, EFZ: efavirenz (NNRTI: non-nucleoside 
reverse transcriptase inhibitors); NFV: nelfinavir, IDV: indinavir, RTV: ritonavir, 
ATZ: atazanavir, LPV: lopinavir, AMP: amprenavir (PI: protease inhibitors); HDL: 
high-density lipoprotein; LDL: low-density lipoprotein 


Only 24 (9.7%) patients had an average of four 
or more medical consultations per year. À large pro- 
portion of information on anthropometric data was 
missing. Body weight and height were documented, 
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respectively, only for 193 and 48 participants, yielding 
a body mass index (BMI) mean of 22.5+3.0. Three out 
48 patients were underweight and 10 (20.8%) were 
overweight at the baseline. 


Univariate and multivariate analysis 


Table 2 presents the results of the univariate anal- 
ysis. Age, HIV/AIDS-related disease medical consulta- 
tion, ART switch and irregular use of ART were statis- 
tically associated with lipodystrophy (p<0.20). 


Table 2 - Univariate analysis for comparison of lipo- 
dystrophy and selected variables (n=247) 


Total | Lipodystrophy 


Variables (n)* n(%) OR(CI95%) - p-value 
Age (years) 

Eee) 118 11 (9.3) 2.10 (0.75-5.89) 0.15 
<35 129 6 (4.7) 1.0 

Gender 

Male 149 9 (6.0) 0.7 (0.27-1.94) 0.52 
Female 98 8 (8.2) 1.0 

AIDS-related disease (> 1) 

Yes 54 5 (9.3) 3.0 (0.68-12.91) 0.13 
No 90 3(2.1) 1.0 


CD4+ cells count (cells/mm3) 


<200 122 12 (9.8) 23(071-138) 015 
>200 88 4 (4.6) 10 

HDL (mg/dl) 

<40/< 50 n 7(171) 21(030-22.92) 0.36 
>40/> 50 14 171) 19 

LDL (mg/dl) 

>180 2 1 (50.0) oa] 
<180 52 6(115) 10 
Triglycerides (mg/dl) 

>150 37 6 (16.3) 21(059-742) 025 
<150 59 5 (8.5) 10 


Time offollow-up (months) 

<48 95 6 (6.3) 0.9 (0.31-2.42) 0.78 
>48 158 (7.2) 1.0 

Medical consultation (per year) 


<40 223 13 (5.8) 0.3 (0.09-1.04) 0.05 
24.0 24 4(16.7) 1.0 

ART switch 

Yes 119 11 (9.2) 2.1 (0.74-5.79) 0.15 
No 128 6 (4.7) 1.0 


Continue... 
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... continued 


Table 2 - Univariate analysis for comparison of lipo- 
dystrophy and selected variables (n=247) 


Total | Lipodystrophy 


Variables ns n(%) OR(CI95%)  p-value 
Irregular use of ART 

Yes 100 12 (12.0) 3.9(1.32-11.36) 0.01 
No 147 5 (3.4) 1.0 


* Missing values were excluded. AIDS: acquired immunodeficiency virus; ART: 
antiretroviral therapy; HDL: high-density lipoprotein; LDL: low-density lipoprotein. 


Patients older than 35 years and irregular use of 
ART were independently associated with lipodystro- 
phy (Table 3). Goodness-of-fit of the final model was 
satisfactory (Hosmer-Lemeshow test =1.52; p=0.47). 


Table 3 - Final model of multivariate analysis obtai- 
ned for lipodystrophy 


Variables OR (CI95%) p-value 
Age (> 35 years) 3.0 (1.04-8.91) 0.04 
Irregular use of ART (Yes) 5.0 (1.65-15.30) 0.00 


ART: antiretroviral therapy. 


DISCUSSION 


Our study reported the occurrence of lipodys- 
trophy in a cohort of naive-treatment HIV-infected 
patients initiating ART between 2001 and 2005 and 
followed-up up to five years. The absence of adequate 
diagnostic criteria for lipodystrophy mainly in mild 
to moderate cases is a problem in the estimation of 
the incidence of this adverse drug reaction. In the 
literature, the incidence ranges from 8%-49%.!"1º We 
found a lower incidence (=7%), despite the quite long 
period of follow-up. This discrepancy might be due to 
the analysed medical record data, which may have 
underestimated the occurrence of lipodystrophy, 
particularly that of the mixed form. In Brazil the di- 
agnosis of lipodystrophy through more sophisticates 
techniques such as nuclear magnetic resonance - 
NMR, dual-energy x-ray and absorptiometry - DEXA, 
has not been routinely and obligatory performed in 
public HIV/AIDS referral centres,? althoughthe use of 
such methods might not bring any additional benefits 
for the diagnosis.” Based on the patient's selfreport 
and/or on clinical examination by physician the as- 
certainment of mild to moderate cases of lipodystro- 
phy might have been underestimated. 


Morbidity and associated factors with lipodystrophy among persons living with HIV/AIDS on long-term antiretroviral therapy 


Lipodystrophy occurred regardless of the type 
of ART (NNRTI vs. PD. ZDV and d4T, considered as 
the main drugs inducing lipodystrophy, was included 
in all prescribed antiretroviral regimens. Three ART 
switches were clearly recorded to manage lipodystro- 
phy, strengthening the association found. Of note, the 
recommendations of the Brazilian Ministry of Health 
for the initial ART during the period between 2001 
and 2003 placed d4T as the first or second choice of 
NRTI combined with lamivudine (3TC) or ddl (didan- 
osine), respectively. Starting in 2004, the consensus 
in Brazil was to consider d4T combined with 3TC as 
the second choice drug for patients intolerant to ZDV 
due to high drug toxicity. Moreover, PIs were consid- 
ered quite frequently as NNRTIs in the antiretroviral 
regimen, which is also explained by the recommen- 
dations and the provision of the drugs by the national 
AIDS program between 2001 and 2008. 

Our data showed that most patients had late 
ART initiation (=63%; data not shown) - indicated by 
the high proportion of patients with low CD4 counts 
(58.1%) or by the presence of at least one AIDS-related 
diagnosis at the baseline (37.5%). Current evidence 
has demonstrated that early ART contributes for a bet- 
ter disease prognosis.*º Nevertheless, early initiation, 
along with the need of long-term ART, will expose 
HlV-infected patients to longer treatment and thus in- 
crease the risk of lipodystrophy. On the other hand, 
patients receiving first ART in the later stage of the dis- 
ease will be also at higher risk of developing lipodys- 
trophy. HIV infection itself could have played a role 
in explaining the higher proportion of lipodystrophy 
among the patients with later stages of the disease. *º 

The results of univariate analysis demonstrated 
that patients who had higher number of medical 
consultations per year were also a risk factor for Ii- 
podystrophy. Lipodystrophy may add to the complex- 
ity of the treatment of patients, especially those with 
delayed ART initiation and advanced stages of infec- 
tion,? making these seek care more frequently. 

Irregular use of ART was employed in the study in 
a broader way, considered as any medical record in- 
dicating irregularity in the ART use (e.g. missed dos- 
es). Our study demonstrated a positive significant as- 
sociation between lipodystrophy and irregular use of 
ART. However, as we were not able to precisely estab- 
lish the reasons for irregular use, this finding should 
be interpreted with caution. Age was independently 
associated with lipodystrophy, which corroborate the 
results of other studies. 


Possible limitations of this study include the use 
of secondary data, which may have underestimated 
the incidence of lipodystrophy. Additionally, the poor 
medical documentation of key variables such as vi- 
ral load, anthropometric data and those concerning 
ART (irregular use/non-adherence, switching) was a 
drawback. Despite this, our longitudinal analysis dem- 
onstrated that lipodystrophy will occur after ART use 
(=30 month), especially among patients older than 35 
years and those with irregular use of ART. Our findings 
should contribute to raising awareness on the need of 
adequate record of patient's data in medical charts. 
These can be useful source for pharmaco vigilance of 
adverse events in the field of HIV/AIDS. 

The lipodystrophy is a rare disease in the general 
population, but is a usual adverse reaction in HIV/AIDS 
patients. Although lipodystrophy is not a life-threaten- 
ing adverse drug reaction, it can lead to important clin- 
ical and psychosocial consequences (e.g. cardiovas- 
cular diseases, ART adherence, and depression), 
which deserve particular attention from health profes- 
sionals who care for patients with HIV/AIDS. 


CONCLUSION 


Lipodystrophy is a clinical condition/adverse 
drug reaction poorly recorded in medical charts. Li- 
podystrophy should be monitored among people liv- 
ing with HIV/AIDS on long-term ART, especially those 
older than 35 years and using ART irregularly. 
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